We evaluated the clinical and therapeutic characteristics of adult cryptorchidism, which have been difficult to establish, given the small number of patients presenting to outpatient clinics.
INTRODUCTION
Cryptorchidism is a pathological condition defined as the failure of the testis to descend into the scrotum. It is one of the most common congenital anomalies, occurring in 1% to 4% of full-term male neonates [1] . The prevalence of cryptorchidism in adults is about 1% at 1 year of age [2] . The treatment of cryptorchidism in infants and children is well known. A surgical approach such as orchiopexy is recommended for testes that remain undescended after 6 months of age [3] . In addition, fertility disorders may occur, and are commonly ascribed to the harmful effects of the undescended testis on the contralateral one, or to related immunologic reactions [4] . Even though urologists usually recommend that cryptorchid patients have corrective surgery, some patients miss the most appropriate time to undergo surgery. One study in South Korea showed that two common reasons for delayed orchiopexy are unintentional late detection and intentional negligence despite prior recommendation by a primary physician [5] . Contrary to cryptorchidism in children, orchiectomy has been mainly recommended for cryptorchidism in adults, because of the increased probability of neoplasms. In clinics, adult cryptorchid patients present less frequently than pediatric patients. Therefore, the clinical characteristics of and therapeutic options for cryptorchidism in adults are not well established. In this study, we evaluated the clinical and therapeutic characteristics in 20 adults with cryptorchidism who had undergone orchiectomy or orchiopexy within the previous 10 years.
MATERIALS AND METHODS
A retrospective study of 20 adult patients presenting with cryptorchidism (17 unilateral and 3 bilateral) between 2000 and 2010 was performed. We reviewed the preoperative palpation of the testis (palpable or not palpable), the patients' therapeutic preference (orchiopexy or orchiectomy), the marital status (married or unmarried), the number of children, the surgical method (orchiopexy or orchiectomy), the intraoperative location of the testis (prepubic, inguinal, or abdominal), the histologic findings of the testis, and semen analysis findings. Semen specimens were collected by masturbation and the semen analyzed for sperm concentration and percent motility using computer-assisted semen analysis (SAIS Plus; Medical Supply, Seoul, Korea). The normal values used here were based on the World Health Organization 2010 reference limits [6] . Azoospermia was defined as an absence of sperm in the semen, and asthenozoospermia was defined as a ratio of motile sperm to all sperm of under 40%.
RESULTS
Of all 20 patients, 17 had unilateral and 3 had bilateral cryptorchidism. In 17 cases with unilateral cryptorchidism, the mean operation age was 31.1±12.5 years (19∼ 60 years). The cryptorchid testis of 14 patients (82.4%) was palpable before the surgery, but the testis size was smaller than the contralateral testis. The location of cryptorchid testis identified during the operation was inguinal in 14 (82.4%), prepubic in 2 (11.7%), and intra-abdominal in 1 (5.9%), respectively. We performed orchiopexy in 14 patients (82.4%). Among them, there was no case for which additional orchiectomy was needed after the initial orchiopexy. Before the surgery, 15 patients (88.2%) wanted to undergo orchiopexy instead of orchiectomy. Four of the 6 patients who were married, had children. All of the 12 patients, in light of the testis biopsy results, had abnormal histologic findings except premalignant or malignant lesions. Four patients underwent preoperative semen analysis, among them, 3 patients' results were abnormal.
In three cases with bilateral cryptorchidism, the mean age at the time of the operation was 35.7±12.5 years (23∼48 years). All of the patients had palpated cryptorchid testes in the inguinal area. Before the operation, all of the patients wanted to undergo bilateral orchiopexy and chose to undergo orchiopexy. Two patients have been married and none of them have had children. All of the patients underwent a testis biopsy and semen analysis, and the tests showed abnormal findings. However, premalignant or malignant lesions were not detected in the biopsy findings (Table 1, 
2).
The mean follow-up duration after the operation was 61.4±41.4 months (7∼132 months) ( Table 1) . There was no case of additional orchiectomy after the initial orchiopexy. No testicular neoplasm was detected for the duration of follow-up.
DISCUSSION
In terms of clinical characteristics, this study demonstrated that most adult patients had unilateral cryptorchidism, which was palpable before the surgical procedure, but all the cryptorchid testes were smaller than the contralateral testes. The location of the cryptorchid testis in the operation was mostly in the inguinal area. The clinical characteristics in adult cryptorchidism seem to be similar to those of child cryptorchidism. Azoospermia  ------------132  124  123  121  96  93  88  67  59  46  45  43  43  41  30  24  18  16  11  7 -: Biopsy or semen analysis was not performed. Values are presented as number (%) or number only.
It has been difficult to establish a treatment for adult cryptorchidism, given the small number of patients. Therefore, some controversy exists regarding the effect of cryptorchid testis on neoplasia and fertility in adult patients. In our study, we evaluated the clinical perspective, specifically, each patient's therapeutic preference (orchiopexy or orchiectomy), the histologic findings from the testis, and the semen analysis findings related with the risk of cancer and fertility.
In previous reports [4, [7] [8] [9] [10] , it has been noted that a late operation for undescended testis is associated with an increased risk of testicular malignancy and infertility. The relative risk of testicular cancer in a cryptorchid testis is 2.75∼8 times (maximally 40 times) greater than in the general population [11, 12] . In a large cohort study of 16,983 men who were surgically treated for cryptorchidism, the risk of testicular cancer among men who were treated at 13 years of age or older was approximately twice that among men who underwent orchiopexy before the age of 13 [7] . In our study, most adult patients wanted to preserve their cryptorchid testis despite the future risk of malignancy. We did not find any case with testis malignancy during the follow-up duration of 61.4±41.4 months (7∼132 months) after orchiopexy.
In terms of fertility, it is well established that the untreated cryptorchid testis is associated with infertility. There is evidence that the development of postnatal germ cells deteriorates in the undescended testis after the first year, and perhaps for this reason, the risk of infertility increases with age [8] [9] [10] . Many authors have reported that testes remaining undescended until postpubertal age will not function and that fertility rates are not improved after postpubertal repair [13] [14] [15] . Therefore, it has been recommended that these testes be resected because they cannot produce spermatozoa and have a significant risk of malignant change [16] . In other studies, orchiectomy is recommended more highly, especially in unilateral cases, for several reasons, including abnormal findings in the semen analysis and testicular neoplasm in follow-up studies [4, 17] .
On the other hand, some articles on the topic of postpubertal cryptorchidism have demonstrated that postpubertal orchiopexy could provide fertility by initiating spermatogenesis [18] [19] [20] . Shin et al [19] reported the induction of spermatogenesis and pregnancy after adult orchiopexy. Lin et al [20] reported successful testicular sperm extraction and paternity in an azoospermic man after bilateral postpubertal orchiopexy.
In terms of paternity, in cases with unilateral cryptorchidism, this study demonstrated that all of the 12 patients who underwent a testis biopsy had abnormal histologic findings. Three of the 4 patients who underwent the preoperative semen analysis showed abnormal findings. However, 4 of the 6 married patients had children. On the other hand, all of the patients with bilateral cryptorchidism showed abnormal findings in the testis histology and the semen analysis, and had no children.
As in previous reports, in this study, all of the patients presented abnormal findings in the testicular biopsy and the semen analysis. However, in terms of the patient's therapeutic preference (orchiopexy or orchiectomy), most of the patients wanted to preserve their testis instead of undergoing an orchiectomy. In our study, only two patients who presented unilateral, non-palpable testis, both of whom were married and had fathered a child, underwent orchiectomy. As stated above, orchiopexy did not provide advantages to the adult cryptorchid patients. However, most adult patients in Korea seemed to prefer orchiopexy to avoid the negative perception of emasculation. This may reflect the psychic trauma they anticipated experiencing after an orchiectomy and may be related to Korean aesthetic preferences as well. In addition, our patients did not have any malignancy or complication after orchiopexy. Therefore, we concluded that the orchiopexy in adult cryptorchidism may be a legitimate option for management respecting the patient's preference.
Finally, it should be noted that this study has some limitations given the small number of patients, a relatively short follow-up duration for malignancy risk of the testis, and no follow-up data on semen analysis after the orchiopexy. However, based on previous reports and our study, given abnormalities in the histologic findings and the semen analysis, adult patients who have undergone orchiopexy should be regularly examined in the outpatient clinic.
CONCLUSIONS
In this study, the clinical characteristics of adult cryptorchidism seem to be similar to those of child cryptorchidism. However, all of the patients presented abnormal findings in the testicular biopsy or the semen analysis. Most adult patients with cryptorchidism preferred orchiopexy over orchiectomy. With regular examinations after orchiopexy, it can be a legitimate treatment option for adult cryptorchidism in consideration of the patient's preference.
